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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
manufacturing a piezoelectric thin film resonance device 
that can provide an air gap excellently under its lower 
electrode and to provide the piezoelectric thin film 
resonance device manufactured by the method. 

SOLUTION: The method of manufacturing the 
piezoelectric thin film resonance device includes the 
steps of: providing a support film 12 on the top of a 
substrate 11; forming a multilayer resonator 16 
comprising a 1st electrode film 13 in contact with the 
support film 12, a 2nd electrode film 15 and a 
piezoelectric film 14 interposed between them on top of 
the support film 12; providing a resist film 17 for 
covering the layered resonator 16 and the support film 
12; providing a hole 18 so as to expose part of the 
surface of the support film 12 to the resist film 17; 
introducing etching liquid from the hole 18, removing 
part of the lower region of the multilayer resonator 16 
in the support film 12 and providing an air gap 19 to 



the removed part; and removing the resist film 17. 
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* y igfjg ^^tfclEBSIK^m^^^fit-r set. 

7iz«Lr. 2<Da®(D-$i5A<sati-rs«i:3i= 

S^iklt-SXgi:, TLSP1 8 frt, i ^ > -^iB £ 
SAL. 5^11 2lz;fclt£«Jf^lH*1 6(DT^filt 
(D-S15$^LT^I®gpi 9£iStf-.5»X|§,k. bv^h 
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van. n^uctihiz^mnxtz&mmt^tji^mm^: 
m -t % * 5 ic 1+ & is <t . 

**rE»«#«f*<OT:£tt«©-»**S LTffi«»£ 

ambus?* u**wt*-r4xa£, rn^t^at 

WE3E»«±I=:* ittI*/<>->»*t*i8fc. 
WE*»«Jtl=, B(rlE«ttB(0'>^< tt-SBlcSta 

S?x hM$ISlt-5xa<t. 

«rEa*fen*l**u «rEWJi*«i*a)T*««iciwrffi 

ure-Tia* &* 21^ >^«$»a l . mm^ftmiz 

ffl*tt*Lrffi»»sMit*xat. 
«rEus>xmi*i»*-rftxat, **t?ct*a«t 

E*attfta*?a>aira&. 

ME* 1 mam=felt«1K[Eattlll=X«:£ 

sp{4<DS®£gtti£-t±&xa,t:. ist£stii®£i££-r-s> 

tttt?.. »#*2C=E«<DE*»n#««*-o>«Jfc& 

[11**4] 1KrE«4±g£faitf=&. mlE3£^)S<tBtI 
E«ttJiia<ffi-ttt«*J:5l=, «rEX»Bt±l=iftfti 

3£»«»»*«ii-r*ia*$t?; st**2*fci*3ic 
[»** 5 ] ME«ttiii*. fiffim 1 mam* y t si 

E»5»M*ltmT0)^jt^j£„ 

[«*JS6] Tspast, ±»*«t. {-ii&oMrc 

«3UtfcE«{*fcfr&J**a«#«H*S«*-tl=£l#L 

»ET»««t WE»#t <DMI=, aSflSBa* 1 ©ffl 
«fc, mi 0)£R£lcjS^LT^ftJ;y tJAl^ffiH0)SR2 



[«**7] ffiESia£ffift£lftNE*2a£Mt 

i*. *(*ssi-Ster ait &*ifcstMcfife 

^arc«»^a<f a«#«a£«<*a*y-r* C *o 
r»***tfct(DT?fe4» 1**56 UEttOETOK* 

[aWOBttfcBMfl] 
[000 1] 

[0 O 0 2] 

aaveicft&sfesaiNiaasaa. 

*'J4il7-f JU^O)SIStt®iStlcJgALTt^. *tt 

ana^-f^ii. ****** ht^^ejfi. /m» 

8iT?ft«Ci4»6, »l=«W*ISU:fclti&RF (radi 
o frequency) 7<;U^^> I F (intermediate-frequenc 

[0003] aaaa^-m^i*. Esaat. •*© 
-hi=»it ?>*ifcai»«a t ^ &«: y . ttp^wei-EPRi^ 
■;h.-&X3£«Ei::$£oT\ E^ga^si-fccx. *#so> 

*0>-Cfc*o 9M£&a& 
JU*-Ctt. «*Mtai=*«*JWir**iSi:. W» 
*aS{*tf*tt&l=£*S*$£ltTa9ttl::K*LT 

*<a<fc-5is£\ Hi^asjaa^-f ;u^-efc*i5if, mm 
it y v ai=. r if© 7 o v k x > 

[0004] *mao)ffl&ic;sLfc7.i'/i>'$'£ajirrs 

fctofl)t*«CfStLTIj:, EttaBttS*?- (Film B 
ulk Acoustic Resonator^ JJAT TFBARJ <tE"^) 3&< 
»&*lTl*-&. ESjUaftSlg^tt. *a*l)t 

mair j: y ±t* x ^*+if=EttaM fc 3&> & 3& y . sa 

y, Z+it,lcftfe^tifcEmMI* J E-0)Il^|SllrJii6L. 

tLt. ^a>J:?«:A«a$tt 

arit**i*. CO)* -r>£ l*#^«icatt 

[0 0 0 5] T9*a<DT«l=«gHt&£ttl*«&«l*. 

t#§f1 3 F6-2 04 7 7 6-§-^a*5cfei;^M2 0 
0 0-6959 4-9-^ai=M«* *tT t^-So ^MIC 
I*. »M¥6-2047 7 6H s *tJ:4i. mfSS-> 




*<l8t6^*V^o ^12000-6959 4 #4^8 

[0 0 0 6] LA^L^f*^. ^¥6-204776f 

^m<o^mv\t . mm a> £ a^is £ *itz&mt& 

,»: t \z , *7 1 / \ A^<b 0) 2V *»?xg-£/ * v >r— v^(D 
SffotLSa. ^fc^tix-v^>^^ff 5«t. Mil 

33LNr^fiJT-fcy. *^wJ^b^3 ! E»i^EI-5)C ( hA < r* 

— ^2000-69594^Sffl 
[0 0 O 7] £fc, j|H¥8-1 4 8 9 6 8^--&?R|C 

lei*. J|{|:n«:ffiM«nt>J«#ft«:i« Lff mJMilfcS** 
[0 0 0 8] *$£BJli s C(D,fe^/d:*1fa>ti:-e%^.ai 

[0009] 

sat-ixfeai-ftgp^isitsxgt. a,sijanp>x-v^> 

-«B£Bft*LTSI6l$J£Klt-&Xfii, Uv*hJg£& 
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[0O10] dro^o^BElc-fe-St. K11»BWtS3S 

a<. *»Bt*«ftur«»*«i*©T*«i«i=i3ya 

^*»*r 4 X«*>*|t JH*8<&*F«ft W«XfI* E A< 
^T'fc-So C<D«fc?(=. <Dfflraic«fc* 

it set 

[0 0 1 1] *f6^a>m2<OfiiSICcfc'6i:. EtII* 

*tt±l=3E»BlS»lt*xat. ^M±lc, 

3d#IS-tlz. «ttH0>'>&< 

hJgllcfctLT. «tt*(D9ESa>-«|tAt|ttU-r<&J:3l=TL 

atfcHitftxst. ?ta?A^m i it»f>m»At 
icfr^gp^ »it*xai , an** 2 x 
r\ «rffii««iJ*tt*Lrffii»»*»it*x8i:, i/vx 
[o o 1 2] co&oummzji&k* ffi«t»-y-rxic 
i-a«B^Htta>M*eii-rscj:At-ee«. 

ft«t*<DT^IclH) y iiXA.fc-^ 2 x ^>?m<. fltj^l® 

i*. s«a»£A<y^|siicfcLNr^feiJiic)£A<4(D^[5i 

SLt, m»^C-9-'«'X-eff$fi£-r-SCtA<T-^. *^-CD/h 
«tt«a>lipxizj:yffi»«|j*ff*© 

i*. «ttJio!>BW&Rii:«£it-eft«a>'c« ftfti=<h£< 

ffllx-5Ci:A<r-#'5o *<Dtztb. ^mMZMm. Ltz&<D 
% 1 «Sp05Si® A^SlriST-T •&© ^HPfiJ-T 4 C i: A< 
T-#So CCD<fe-5IC *fBIB©m2G)ffl!l®l=«fe-5t. ffi 



(4) 



ttffi2 0 03-32060 



[0013] xmrnvmrnzit. -mfr^m. Mit-? 

y^v^A, »<b£tt« psg ('j>^»nv'J=i>**7 

X) , BSG (.^m^Uai^') =J>**^X) v . BPSG 
(*^^t l J>$^AnL/=v'j3>^vX) > SOG 

[0014] #i«&«j3,i:tf*2Cfi«aKj£i=i±« 

oA, ^bT*>. Sib$>£;u. mt-*y. 

[0 0 15] BEmKOT^lzl*. ^bTJU5-^A-V>^ 
[0 0 16] *f£BJ(D«2<DfliJSICfcLNT. »$LUS 

m-&kte&£olz. 3ft«±l::£ft]$ftHtm£ftfll 

[0017] *fnaicfc^T. £*#i£ic**-rax^> 

[00 1 8] *SH0!>tt3G>WS5l::<l:«&. 
Tfey, mi *«Bi::£lt*2l&fff=BBt;filJ*a>-0l* 

its l r n -5 c t t * * „ 

[0 0 19] C©«fe3<E«l«fl)ffi*»B*a*T-l*. ± 



[0 O 2 0] 

it. m 1 dsr-aoisuioixTOfii i—i iirjaofc 

BrSiBI-Cfcy, @3tt, Mill— lllfc&ofeKBRB-Cfc 

[002 1] *§UE^SgT'l*, H (a).B2 

(a) fcWS3 (a) ICS-f^lC. 

^3tct*i=<fey, vU3>ifii i±i-. wt-^y*^* 

[0022] '<KlZ s 01 (b) . 02 (b) *5«fel/03 

(b) l=5c-TJ:5l=. '*»MI1 2±l=» mimffiei 

3. iznmi 4. $2tiii 5*&&&»i*ftstti 
x^-y-i/^fctt^xy hx*v^>^tic«fe y, y 

J r>Bt*Bra<D»*l=*PX.LT» 1 fggl 3 «»)gt^- 
-So K^-f x<v^>-^t LTIiR I E&mm-f&zttf 
-c?£-5„ ^xy hxy^r/^icisivctt. x->^ 

tl:ElH 4t^§Hb7^5-WIg5 00nm 

(Dmzx-mmTt&o *mmxit. zc-e. B4b7;us- 
^Aa>ft*>yic^bffi«i*ffl^-g)Ctt,-e#-So 

■e. m 1 w&m 1 3 1 : n*«>*tti= £ y . * y >fm 
zmmotemziiajL ^xm 2 mmm 1 5 e»jA-r «. 

L^•T?, 7^- h 'J V^77-f <t^x»v hXv^>-9*itlCj: 
ySlbT^S-^AK^BrMO^tt^aiXLT, IH 

staictyswrn 4*»«-r*«$i=(*. x->^>->* 

[0023] ^IC. g)1 (c) , 02 (c-1) 

03 (c-i) ic^-Tctoi-. ztsxxmmn 

* y 3£^m 1 2 <D«E*<Saj-f -5 * 5 ic. 7M0 1 8 * 

BBift-r*. >u*;xn itLxit. mz.it* 

77i?S^vlUv^h$ffll^. *H!6^fig-Ctt, ft 

sbi si*. «ifin 3<oifi€i, m*,0i n&jswz 
z*t£, SMbv^v^A.fcy^^x^JSi 2 
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wi&&v. x-v^>^i*0*l^^„ -rs<b. 02 

(c-2) ifc<fct/0 3 (c-2) |C^-TJ:5IC, 
1 2ir*fr-5x>vT>^. #?LSPi sirigtSU^^^ 
'CMc. **MI^JtfT-T*o fit, Hl^x.y^>/7A<3i 

fr-rs<t, 02 (c-3) fc«ti;gi3 ( c -3> ic^-r 
sui-rso ^<DB#^T-s«i 1 &mm*m%Lfr^\z± 

•So 

[0 0 2 4] 5*1=, 01 (d) , 12 (d) fc<J;tf0 3 
(d) IC^-r«fe3lC. 7thl/vXH7^S«C 
tlCcfeoT, 3<»T7JIC5 itm(D&2<D2. 

[0 0 2 5] liiJi©-jl(DXfIlrJ:orf^S{$4xf=Em 

1 mmm 1 3 <t m 2 mast utcisy $&<D-m<D 

1*1 o o u mmmz-? & t . *pibm$im.tf5 gh z?s?<d 
^ -f ;u $i £*tj£-r s z 1 3t)<r* # s . 
[0026] 0 4i*. *%wonz<nnMY(zm\zte\-tz, 

-a(DX^^¥ffi0T'aL/c4,(DT?fe-5„ 0 51*. 0 4 

izijk?— aa>xgic-otv-co)jgv— vicj&ofc»ffi0t? 
fey. 0 6i*. gvi-vi ditto fcBfi®0-efe&c 

[0 0 2 7] *Stlt»»-CI*. 04 (a) . 05 

(a) fccfcl/0 6 (a) |C^-r<k3l-. ~>'Ja>gtS2 
1 l=»LTM»i2 2£J:I/lttl2 2' SKA?*. 
UttMlcl*. ^XvCVD5fe7St*lcJ:y. ->'Jzi>g 

CfcdJzoT. 3E»«2 2£»j*-*--6. *l^r. m^bf 
-A**aftifl=J:y. £*#JSi2 2±|Z, ifc7^*i/ 
■^Al^ 1 O nm©I^t'ML, C*t*7.*h'JVf 

|z«fcyA$ — >Jnif4zW:J:oT. 4114^2 2' * 

■«£ LTBi**«Sffll»6. *Hi£JB<EST*l*. UttJi 
22' I*, f 1 T-f5-> KSP2 2' at. 2 0©l27 
-<^>KSB2 2' bir, :*l&$flllltfil(^22' 

2' i*. ^n2 2fe<fct;tttii<ofti*«n2 3i=^L 
t # . 01 *. li i$<bS§a t* * ffl t z 1 1, -e # s . 

[0028] 04 (b) . 05 (b) fc<fct;06 

(b) i=»rj:3i=» 3£»«2 2±i=*iL>T. mime 
123, Eti2 4, mmmmz 5 frt>tezmm&m 

(*2 6JMtSo ftttWlri*. *1\ x/<y*U>? 
5£fc£*l~«fc y . t']?f>«100n m<DJ»£T-J&fii 

-fs„ *i*-e, 7th'jyy77^tK7^i'vf>^ 



2 2 • (ca^f^cfcdicjipxLT. at 1 'can 

2 3 £ff2fil^f S = CCDi:^. SCI SHIg2 30>04>T® 
1=1*. tti2 2' ICftf&LT. 1 0nm©Sitf4C 
Tl*S„ 5fcl^T?, X/^-i/-S"J >^*;£^Ci:lrJ; y. &I=BE ' 
112 4 tfc-S^-fbTJUS — 5 0 0 nm(7jj?£ 

■cjmw-s. xav* y >sr» tft*ic*y. ^ 

7 -f t «7 i -V h X ^ > -7* £ |C «fc y S.itT)U 5 ^9AI 

^mMcD^tticsnxLT. m i ini2 3*j«fct/m'2S 

«K2 5l=**ifcfc»ii£***ffi*IK2 4£»J*-r 

'So 

[0029] <fc|C. 04 (c) . 05 (c-1) fc<fctf 

0 6 (c-1) iCij^f JcdlC 3fttl2 2fcJ:i;9i* 
fi<*2 6^S5 J:-5IC7^ hl/vX h2 7£ff2j$L. ^ 
M7thL/vXh27lcMLT. 7tMJV^77^IC 
*y. «ltt2 2' 0f27-<7> K*2 2' b<D«®*V 

^. ^bv-7*^->^A,i:y/j:-5i»tt)l2 2* Ic»t5i 

A.SP2 Slc^A-TSc Cttl- ioT. aiM»2 6fl) 

BMbW*J:y«:-63E»Bl2 21*, B»*»5Sl=J:-3r 

^. Ml". -55^b>7--fmcfcy'S^3£t#M2 2ir«-r5x 
•yf^aSi LT<D7^^b7k*itlSffij«l=;ia-r-5, c 

•So fLT. 5^12 2lC*fr^,X-v^F>yi±. 05 

(c-2) j3«feix0 6 (c-2) ic^-r mi « 

*II!l2 3frP>Sttt2 1 IC|6]7b^^73(^l--«l-Ji^T■rSo 
05 (c-3) fc<fci;06 (c-3) IC^t-TJ; 

^12 24 ? , *<Dmmft<r>5 umomztztzx* 
x^^>-7-$+Lfc^^-t?g«2 1 £7v\i*mm.m%L 

[0 0 3 0] ?3?|C. 04 (d) . 0 5 (d) fe\fcU:0 6 
(d) -Pit hUi?^. K2 7Jl£t4C 

tl-<feoT. m i WSIM2 3(DT73l=5 /im<D3il$<DS 
Wt*2 9**-<-*E«j»BI*aslW-2 OA^fiE-TS. 

[0031] KA±©— &<r>JLmz&r>xftmzM=&m 
j»««»* : F2o*ttL^ai=««i-r-6cti=«by. m 

1 a>«K»»0EtilRAllt?' 1 o <tH«ir. /x'^ k 

[003 2] *||JS^®T-I*. 3£^]S 2 2 |c»r Sx 
^>^l*. 05 (c-2) fcj:tf06 (c-2) IZ^-T 

«feai=. f itiii2 3^biffi2 Mzftfrttmz- 

mzmftL. 05 (c-3) fe*tfB6.(c-3) IZtH 
"TJ:3IC. ^12 2«>ISJ?7^)<Sft^^^fc^T* 



(6) 



2003-32060 



ambuss u mmifii~mmzti&£.v8isi2 9<Dj£A<y 

A^H*t-5^fa]^W^S?2 9(D)£A<y tttirm 

2 7-f 7>KSP2 2' b*<#£LTl^cg|Hifr£> 5 jU m 

-r-5>*§£Kfc^Ti4, :7-r;u$£ft£/M!Hb^-6::i:A< 

£fc. 1S12 2' ^ffSlCjDX-r^CirlC* 
U. ^B$SP2 9(Dff$tt^*f]»^-^Ci:*<-C^-5(DT% IS 

[0 0 3 3] 0 7 14. *fsBj(Dm3ro^SSff^ir^^.ff 

fc!*£0 6 (d) irffi^-T-So H&Mlcte. ->'Ja>I 
t53 llcftLT. 3£}#l3 2i:. «S*»i* 3. 6 t tfte 

r^y. «s#m*3 6i4. gnii33. sii3 
m2<Dmmmmi-ML-c±mLtz(D£mmx'&z>, *n 

J6»tt-CI4. fr5 2 0>HS£ff2fgl::<ia0 4 (a) . 0 5 

(a) fcJ:U:0 6 (a) iCffiSt axfllCfcUT. 3£*# 
131^1 0/im(DK»:T*^n£-ri). fLT. fg2(Dfg 
ft»Sl=«SH5 (c-2) fcJ:l/06 (c-2) Icffl 

3 1 K*t-f 6x-y^>?"£, «i^if(3 6)!)Nf,S«3 
1 <7>7j[S]^5 //miiff LfcB#^T?<?ih-r*o teCD-SCD 
Xfilco^Tte. m2(DSIJgfi$®|r|8LT±j2ELfc(Di: 

[0 0 3 4] *H;&SJ65S8-ei;}\ «Jl^«t*:3 6 0)T^IC 

ea-r^si®gP3 90T^ict^M3 2MffL> s 
«3 i k&wm3 2 t<D)mtsmt<fc<m&2ttxi^ 

[0035] ma\t. *mA(Dm4<Dnmmmzmz>E. 
HH-efcy, «2o>s»fe»»i=£it«ia4 (b) tzm^ 

42t. tttl4 2' i, f 11SI43, E1I4 4 

as <»: # * 2 mmm 4 5 a> e, & 4 6 <t *<ff$j& 

k»4 2' a t. smash* 4 etnoit&m-r*iLxist 

l+f>4xTLN^ 4 001^2 7^ ^> K4 2 b' t. f17 
•< : 7>KgP42' a £ . 27-f7> KSP 4 2 ' bt 
S»8r«4*(0»S»4 2" c <tfe<Dl3tj£ 



14. S2a>XIEKffil=NLT±&Lf=a>£H4rcfcS. 
[0 0 3 6] *HJ6^ffi-ei4, H2(D9ltfe»|gl=««B 
4 (c) . 05 (c-i) ££1/0 6 (c- 1 ) izftm 

-r-sxaicfc^r. SM4 2. 1^142' 

7IC*JLT. it!4 2' <D#jg27-f7>K»4.2' 
b0>*q5A<R£il-f SJ^lc. f+4-D(D7LgP4 8 SIBIft-t 
fit, ^»fl.SP4 8$^LT, ltt|4 2' 

oT. «Ji*»*4 6©T*l::«&ffil*»*#lSU Iftl* 
t. 5^14 2lc^-r-S>x>y^>'y;"Sr&^37-v^b7K^ 

te<7>->i(DXfIlCO^TI4. *2(D5lifc»IBl=BLT± 

aLfc©tH»-c*s. *s»Mgi::fc^Ti4. cfcy^ 

gfc(7)?LgP48^^LTX->^> 3? .ft 3 fc«>. 

4144114 2' *5«fctf£i#«4 2<©X-v^>-Jf8#F B 1^5®$g 

[0 0 3 7] 0 914. *f6BJ<DSg5(DSIS£^lcfcl+§ 

-a©ig^¥iitaLfct(Dffe§. 01 014. 0 
x-fcy. hi 1 1*. gxi-xi {ziQ-otzmmmx-tb 

[0 0 3 8] *n&*mT'lt. 0 9 (a) . 01 

0 (a) fccki;0l 1 (a) |r^-TJ:5lc. ->'jn>S 

«5 1 ic«lt5:^)S5 zts&vm&ms 2' turn-* 
>S«5i±ic. =&lbWf?tlSi£5//ma>JI£T-j£Jg 

tSCtlCiot, 3tJ#M5 2^ff^-r-5, ji^T. « 
^e-AJKttft&JfKJ: 1 ^ »i5 2±l:. SMbv?" 

1 O nmCDH$-CJ?EttL. C*l£7:J- MJ 
V^77^tOi'> hx->^>^^/-|* K^-<x>v^> 
yfci=«fcy/<*— >*UX-T^c:i:lrJ;-or, «44H5 
2' ^x-v hx-v^>^*(Dli^lcl4. x-y 

itti5 2' I*. IS 1 T--f ^ > KpP 5 2 ' air. 2 OCD 
m2T-r5>KgP5 2' bt. C*l&£&tt-*-«>ltt» 
52' ctAvf./.c^.fc^ic, — >»fiK$ft«. «tt 
152' 14. ^M5 2j3«fetf^ajO>mimaiBl5 3l= 

iCir^ft. <M^l4^bffir I }^t*^ffl^-S.Ct ; tr# 
*• 

[0 0 3 9] 09 (b) . 010 (b) *J«fet;0 

11 (b) lz*-T4:5lc. ^7X7CVD^t*l:J: 

y, ^K5 2j3j:i;«44ii5 2' ±ir. -mt*r<<m 

£ 1 0 nmCDJS^T-. ED*>«14@5 2' «bH CJ»^t?S 

[0040] 09 (c) . 0i o (c) fc«fcu:0 

1 1 (c) IC^-TcfcaiC. UvXh^fflW;l«^/b 
Mt*L. 3£^IS52i:«tt^52' t*<iB-4«E*«k5 
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* • 



[0 0 4 1] 19 (d) . 010 (d) *S«fctfH 

1 1 (d) \Z^t^5lZ^ 3t*#lg5 2_tlC;fcUT\ mi 

nmm5 3. Eti5 4, mzMwas 5 ^ 

&JH*5 6JMtS„ SttW&xai*. m2©Si]5£ff2 
^l-iaLT±iELf=CDt|5]«-C*>^„ fc/£L. f2(DH 

»»ttiti*»<Ey . *3us»$^t?i*mi mums 3ictt 

[0 0 4 2] @9 (e) , 010 Ce) *S«fctfg| 

I 1 (e) lC*-rj:5IC. 5M5 2. fttl 5 2 ' 33 

»$j£L. KUvX K 5 7th'JV 

y^^^lCfey, lftl5 2' <D»27'f7i'K»5 
2' b©aB5*««lUr*«k5lC M5-8«iW*. 

2 ' |=*f*- -S x ^ >y JS ' t L T0>ftlfc*&£l'=9at L 
T\ lftBt;Jc$;ft&?L*|!5 8lz«Ar«.. Cfil-JcoT. 
mm&MteS 6«)T*l-lWrS6l»»5 9' A<^)$$*Li>o 
CCD it ^HMbW * «fc U *3ta« 5 2 l*x ? 

[00 4 3] fi^iJiSB5 9' ortj&com.. si-. — M<b 
<d~p "j it#.mwii8imm~mm? <& . c © t # ? <t7K§ft 

tfrffiWaUSQ' Slot. «Jf*lH*5 6 
2IC2TT -Sx^V-m. *1*att5 3fr€>S 
5 2A<. -?-©l«J?#© 5 /k m©3E£|::£-t?x<;/^>'?"£ 

[0 0 4 4] #LlZ s 0 9 (f) . 010 (f) tS&tfm 

II ( f ) |C^-r<t5IC. h UvX h 5 7 
SChlC^oT. !g 1tll5 3 ©T^IC 5 u m©3?£ 

[0 0 4 5] )H±<D-m0>3Lm~&r)XftM£tltzE.n 

mm&mm* 5 o * » Lrfii:»*t « c «t ic * y „ * 

aB©E«»nMa*?- 20t etttl=» /<> K/<X 7 -f 

[OO 4 6] *H«5^S!-ei*. ^I5 2ti14l5 
2' ££S-ttl=Lfe3*-C. ff1ttSK5 3*qXJiJI$ 
JjK^fl •&©-*?. 01 0 ( f ) fc<fctf01 1 (f)ICiF£ 

fcl^T. »1«««5 3 LrL^t*. *a>« 

Sit -So 

[0047] ±i£<D&z~s<Dmmi&mzi$i*xi*. m 



Wei*. cco«fe3^«fiEi-ft^.r. HiM^ att 

*»jaw4xai=*5tvc, sr. mi misi«©sa£g 
ta*i±, -t©«. ?L»i=Bit;*i«tta*K5-fX'y^ 

[OO 4 8] U±(D3Zttht LT. ##gBJj<DtiJ$fc<fctf 

[0049] (med aME±i=*»«*»i+*xs 
aE£»M±i=, tMB£&ni=&-4-«&i«aM« 

■*Wt*»*t4Hi:. MEaiiiftSttfcJctfiiirE 
S^M^Sa UvX KK^lSlt^Xgi:. iftEUvX h 

(ME2) »«±i=aLi*K*»i+«xafc. wessi* 
«fci/«nEti.ittiii=»-r«*i«aBi, 12111, *s«t 

M^S? UvX hK^ISlt-Sxai:. iiI15U$>X Uglc 
Slftl+*xat, «HBB.»^6*1 x^^>y«S*A 

©T*«*i=«rssi«»*»it*xafc, atB?LSPA>t.m 

(#e 3) «hbu5?x hBiic**LTfflrca»*»it* 
xai*. «rE»i«tt«icfeit*iWE«i4«i=»<t*» 
<i©affi*sffi$i±-i>xa<!:. sissas^^^-r^c 

il=«fcoTmE«tt»©afl5fl>-»*IIUi*1**XS£ 

e#t?, #E2icE«©ffi«»«*a**©«jt*a. 
(me 4) meattn^ttitfca. 'iMesanfcBME 

»BW«$iit4iiS*t\ ME2*fcl*3lcE« 

(ME 5 ) flfrE«*tai*. H7> k». «2?>k 
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s*u m&mm&mmt. fti ^>Kgp^a5j;5ic» 

A<S fctS-T -S <fc ? dff* at £ *l -5 , #12 2 * fc I* 4 ic IB 

(#82 6 ) mewttjif*. Mtsm i ««n £ y *»< 

ttB2*6 SOlvrjt* 1 o|c*ett(D)±« 

(#15 7) Htiie^Mi*. ffis&&v8Lmo>m$VL±(»m 
mx-mmztiz. #12 1 a^e. 6<o^f^ i •DiriBK© 

(#te8) mm^mommt. i~50//mt^ 

#IB 1 <b 7 OLvftifr 1 oi=K*©ff«SHB*»* : f- 

(#ia 9 ) «nBs»«i*««i4:**-r * y » 

(#121 0) ttlB*mtt. -Hb^r-ff. mt^7* 
v"7A. i^bSfS. PSG. BSC BPSG, SOG 

*^ « -si* j: y *i*#s5 9 i-tmoizwmfm&m 
(#iaii) meiti m^M*j«fc^/*fci*Bfrism2 

*>$fXT>S*'J1M h\ -Jf^'JIM K. -7PA-> 
-5, #IB 1 fr£ 1 oanvrjifr 1 oi='G«t6)E*9jKA 

(#bb 1 2 ) friBx ^ > vmrntz itmzm 2 x ^ 

>**I4. 7v4b*Xlft. 'y//tt*»%ftt 
y #IB 1*6 1 1 aivftu* 1 

(#IB1 3) ffJffi«ttSI*s MT^v^Afc^y 
M<taiB<Dl^f **fflt^T»rt**l*\ #IB 2 ^ 

e> 1 2<oL%r*t*^ tojciBttflOEmsMifta**©** 

(#IB 1 4 ) frlBm 1 x v =f- > <7*;$ I* » ftB* it m 33 

*tfy//ifc*ttttfr&siR£*i«. #122*^1 3©i* 
1 ^i=e*a>E*»KMS*?-a>at&£9c. 

(#121 5) T«Mt«fc'. ±»iat. -tti&flMIIIK 
(#121 6) aMSlc»Jl**ifc3El»Mfc, £ 



[0 0 5 0] 

l=Q3tt&l»LJtiifl.£RI+*wfcfc<, *ffilclS 

feft©«ittiSli»4:t6<. ft 1 «®MfcuLT 

X 7 -r JU* tb-<T«^fc!f$tt £*f -5 1 <D -8 

{■BalMLttlMU. 

[02] hi a<Dxaicoi^ra>«ii— ih=» 
[H3i 01 ic«-r-aa>xsicot\To>«iii— ii'iic 

[14] **BB<0*2<DSat»«fcfelt«-3la)xa* 
[05] @4fCjFt"-^XfI(ZO^T(7)^V— V«C» 

[B6] B4ic^-r-^oxfiicoiNr<7>^v I — V I 
[07] *jRna>«3a>stiKMicfii«?ira-eft«. 

[0 8] *^W<om4<D*JS^«llc«*Bf®B^fe*o 

[09] **wa>»5 0)S8*»»cteits— ao>xa* 

[010] 0 9(C^f-31<DXai^OlNTCD^X— XIC 

[01 1] 0 9lC^-T-5a<7)XaiCOlNT<7>«|X I— X 

1 irifi^fcRffiBt-ftS, 

10, 20, 30, 40, 50 m ttaUK^SfRT* 

11, 2 1,31, 41, 51 5/>Ja 

12, 22, 32, 42, 52 

2 2 ' , 3 2 ' . 4 2 ' , 5 2' 

13, 2 3,33, 43, 53 % 1 SUM 

14, 24, 34, 44, 54 EEHJP 

15, 25, 35, 45, 55 %Z SffiM 

16, 26, 36, 46, 56 SMFftStt 
1 9, 29, 39. 59 ^ESSP 

19', 2 9', 5 9' m^M^ 
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(a) 



(b) 



(c) 
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(b) 
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[07] 



[08] 



Sg3©5&KJB«fc:tR3«ffiH 
30 




41 42 



$3<Z)£j6&flg£ffi*0rffiB 
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[13] 



mi ©-scoxgicfctt &ffin-miz m-3 tzm mm 
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